Next, let us use (6), and set x(t) = P(s(t)). We have, since the range of P(-) is a linear vector space, I& P(s(t + A)) -P(s(t)) = P(T(A)s(t) + f T(A -u)bu(t + a)da) -P(s(t)), so that we have: dx/dt = VP(s(t))As(t) + (VP(s(t))6)u(t). Using (11) and (12), we may set VP(s(t))As(t) = A(x(t)) VP(s(t))5 = B(x(t)) so that we obtain (9). To obtain (10), we need only to set: y(t) = fl(s(t)) = h(x(t)).
1. Introduction.-In a recent paper, Coleman' considered the response functions of two types of simple liquid crystals2 defined by the isotropy groups (t)(')) and 3(b(2) ). He obtained representation formulae for scalar-valued, symmetric tensorvalued, and functional-valued response functions with these two groups as isotropy groups. Although Coleman' himself seems to prefer to define types of materials through the smallest isotropy group occurring, which in the case of a hyperelastic material would be that of the stored-energy function, here I phrase all statements in terms of Noll's3 classification, which refers always to the isotropy group of the constitutive functional for the stress tensor. Hence, while Coleman's representation formula for the symmetric tensor-valued response function is appropriate to the stress tensor of an elastic simple liquid crystal, a theorem of Truesdell4 shows that Coleman's representation formula for a scalar-valued response function need not apply to the stored-energy function of a hyperelastic simple liquid crystal. In fact, recently, Wang5 has proved that for three types of hyperelastic simple liquid crystals, which he called hyperelastic subfluids of types 2-4, the stored-energy function must have an isotropy group different from that of the response function giving the stress tensor. Furthermore, the isotropy group of the stored-energy function of a hyperelastic subfluid6 of type 2 is precisely Coleman's (M(1)).
For simplicity, I shall use the notation g and g* for the isotropy group of the response function giving the stress tensor and the isotropy group of the storedenergy function, respectively.
Let b be a subgroup of the unimodular group u. Then by the representation for the stored-energy function of a hyperelastic material with g D t I mean the collection 41(l) of scalar-valued response functions such that:
(i) If in a hyperelastic material g D I, then the stored-energy function of that hyperelastic material belongs to 4(Pt).
(ii) Every member of c1(k) defines a hyperelastic material for which g D f.
Hence if b1Z 1)2, then (Dft1)C (D1)2). In the above definition, replacing g by g*, In this note I shall prove that 1b(~(,(a))) = I*(5(1o(a)))when a = 1 or 2.7 Thus
Coleman's' representation formulae for the scalar-valued response function, which give 4*(5(t(a))) when a = 1 or 2, are indeed appropriate to the stored-energy function if the simple liquid crystal is hyperelastic.8 2. The Main Theorem.
THEOREM. For a hyperelastwc material if g -( a = 0, 1, 2, or 3, then g = g,.
Proof: By Truesdell's4 theorem, first we need only show that if g = then *D5(U(a)), and, second, this fact is already established if a = 0 or 3. We shall construct the proof when a = 1. The proof when a = 2 is similar.
Recall that a tensor HE5(i,( '1) 
It is easily seen that the group 5(b(1)) is generated by the set of tensors with component matrices in the following list: where the ± signs are not associated in any way, and where a is an arbitrary real number. We shall prove that these tensors belong to g*. From Truesdell's3 theorem, a tensor HEg if and only if E(FH) = e(F) + e(H) -e(1) (4) identically in F. Here E( ) denotes the stored-energy function of the hyperelastic material. From (4) and the principle of material frame indifference,9 Truesdell proved that g and g* must have the same orthogonal subsets.
We now prove that the tensor H with component matrix of the form 1 0 0
[H] = a 1 0
LO 0 1 belongs to g*. Obviously,
L 0 1
From (4) it is easily seen that e(H) + E(H') = 2e(1). 
O-0 -1-which belongs to g. Hence Q also belongs to g*. Therefore, e(Q F QT) = E(F) (10) identically in F. Combining (10), (8), and (7), we get e(H) = Ie(1).
(1 Thus from (4), H C A*. In a similar way we can prove that all the tensors whose component matrices appear in the list (3) belong to g*. q.e.d. Remark: Wang's5 representation theorem shows that if g* = (j('~)), in general, 3. A Central Problem in the Theory of Hyperelastic Simple Liquid Crystals.-Before Truesdell's4 theorem was found, students of elasticity had worked mostly with hyperelastic solids and fluids.'0 They seem to have taken it for granted that = g*. In other words, they assumed that the symmetries of the stress tensor are always the same as those of the elastic energy. Of course, from Truesdell's4 theorem, that assumption turns out to be a lucky guess. The foregoing theorem shows that for some simple liquid crystals, the two groups are the same, while Wang's5 earlier work shows that for others the two are different. We are thus faced with the following central problem on hyperelastic simple liquid crystals: to find the general solution e( ) of Truesdell's functional equation (4) for any preassigned nonorthogonal isotropy group g.
The method introduced above to find I* for the two types of hyperelastic simple liquid crystals may be used to establish Wang's representation theorem for hyperelastic subfluids, while the factorization of matrices he used to prove that theorem originally does not lead to a simple proof of the theorem above. Neither method seems to be general enough to approach the central problem.
Truesdell4 and Bragg" remarked that if g is compact, then g* = g. This condition, however, has not yielded any explicit results so far. It is easily seen that the groups &( T)6 and @((a)), a = 1, 2, are locally compact. Hence an invariant group integration exists, but the measure of the whole group is infinity in each case, so that Truesdell5 and Bragg's1' remarks cannot be applied. The drastic difference between {(t(t))) and (b(a))) seems to indicate that the central problem is rather deep.
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